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A Study on the Horizontal Consolidation and Permeability Characteristics of
Decomposed Mudstone Soil in Pohang
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Abstract

Consolidation and permeability are major engineering properties of soil. In clay, coefficient of permeability and
consolidation can be calculated by incremental loading consolidation test. However, it is known that the incremental
loading test has several deficiencies including long testing time, non-uniform stress state, very soft clay and problem of
back pressure saturation. Specially, it is not performed with horizontal consolidation test. Several methods have been
proposed for obtaining reliable values of C,. Among these, the square root of time-fitting method proposed by
Taylor(1948) and logarithm of time-fitting method, also called Casagrande's method, are used extensively in soil
engineering practice. But these methods are not amenable for the absence of initial linear portion and have the difficulties
involved in distinguishing secondary compression from primary compression. Rowecell consolidation tests were carried
out in this study with different trimming axis and sample size. The results were compared with those of other methods;
Casagrande, Taylor, Hyperbolic and 0 /t-logt. From the results, we explained a relationship between horizontal coefficient
of permeability and void ratio was obtained. Finally, the directly measured horizontal coefficient of permeability obtained

by using the Rowecell was compared with the permeability derived indirectly from the consolidation test result.
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Intercept C=2.44"$0
Slope M=2.031M
M=1.354M
M = 8.208*%0
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Fig. 1(a). Theoretical T/Uvs T
(Rectangular/Linear P.W.P)
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Fig. 1{b). Theoretical T/U vs T
(Half-sine curve P.W.P)
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Head of water

A AL

H

Permeable boundary

Central drainage well

qml/min

Area of cylindrical ring

AP=2nhog=(hy_h)og (14)

k, (m/ sec) =0.26( HAp)logg( d)><10 4(15)

o714, ¢; ml/minute
H& 2k ; mm
ap; KN/m?
PIREERE
d; well®] 273
o ; Mg’
£;9.81 m/sec
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Fig. 5. XRD diagram
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2.595| 0.032 0.009 |4.275|0.575/48.25] 23.7 |24.55
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Fig. 7. Sampling method
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Constant pressure system
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General arrangement of ancillar
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Fig. 8. General arrangement of Rowecell
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Qe Bo) 7L AASHE B 300kpar} @%A]
77154 B- Value gk 23Kk B ko] 09501301 £ 4]
Fof tisf Sample B 73-9- Fig. 92] Bvalve & ¥ A] ¢
< A5k, Sample A2l 7% Fig. 102] B valve S EHA]

£ %0] 5cm, X E

—® , Drainage
l¢¢* =

EEENEER

Sample B

AR B ERE

Porous stone

Drainage
¢ A

Vertical double drainage

Fig. 9. Horizontal consolidation(Sample B)
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PWP
Drainage A

Radial outward drainage

Fig. 10. Horizontal consolidation{Sample A)
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Diaphragm pressure

_‘:_l‘

°

&) <¢—— Inflow

B
Back pressure(1)

Back pressure(2)
A

—— Outflow

O
&

Fig. 11. Direct permeability test(Sample B)
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® C

Back pressure(1)
f———>®——>
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Outflow

A

Inflow

Back pressure(2)

Fig. 12. Direct permeability test(Sample A)
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328 22810 ATFEY WEAAE 8150) 27kt
e AR s 2T Btk 2=

HUUAFE L BA9HE JUE 2o NS
HHH O 2 G138} C 40 k0] Casagrande ¥

Cv ;Taylor's method(cm*/sec)
Cv ; Hyperbolic method(cm?%/sec)
Cv; b/t-logt method(cm*/sec)

o IR e )

80E-3 17 Rowe cell 7.5cm (Sample B)

- . Taylor's method

[

+

Hyperbolic method

3 /t-logt method

6.0E-3 %

4.0E-3 —

oot b

L

| PN S

T

2.0E-3 3.0E-3 4.0E-3 S.0E-3

6.0E-3 7.0E-3

Cv ; Casagrande's method(cn?/sec)

Fig. 13. Comparision for coefficient of consolidation

8.0E-3

Sample Type Type of Test Parameter Holcm) w(%) €o B Value
Sample B Oedometer(Dia=6cm) Cuoo(cedo) 2 43.35 1.515 -
Consolidation Sample A Rowecell(Dia=7.5cm) Croltow?.5) 3 41.80 1.532 0.98
Test Sample A | Rowecell(Dia=15cm) Crotrows) 5 43.15 1.52 0.96
Sample B Rowecell(Dia=7.5¢cm) Cugotrow?.5) 3 42.22 1.502 0.99
Samiple B Rowecell(Dia=15¢cm) Cug0(row15) 5 4512 1.512 0.97
Sample A Rowecell(Dia=7.5cm) Krorow?.5) 3 43.13 1.528 0.96
Per[r:rezct:ility Sample A Rowecell(Dia=15¢cm) Krolrow15) 5 42.18 1.520 0.97
Test Sample B Rowecell(Dia=7.5cm) Kv0(row?.5) 3 42.22 1.502 0.99
Sample B Rowecell(Dia=15cm) Kvao(rowt5) 5 45.12 1.512 0.97
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Comparision C, for Vertical drain(Sample B)

; fem®/sec]

sl

Rowecell Test(Dia=7.5cm)

Rowecell Test(Dia=15cm)

Oedometer Test(Dia=6cm)

Pressure |Casagrande Taylor Hyperbolic &/t-logt [Casagrande Taylor Hyperbolic &/t-logt |Casagrande Taylor Hyperbolic &/i-logt
(kg/cm?) method method method method method method method method method method method method
06 518¢10°  540%10°  537x10°  463*10° | 473+x10° 509107  485+¢10° 571107 | 217x10°  381«10°  378+«10°  1.25+107
’ 55+107° 59+107 566¢107 4174107 | 4544107 485107 4484107 6395107 | 202407 371s10°  3.4340° 130410
12 557+10°  635+¢10°  6.13+«10°  266x107 | 423107 636+10°  6.03+«10%  6.06x10° | 264+107  382¢10°  380x10°  1.73x107
’ 5.1+107 6.2+10°° 593+10°  349x10° | 435+10°  625+10°  581x10%  6.01x107 | 245+«10°  370+10°  362+¢10°  1.93+107
94 640+10°  7.14+10%  691x10%  656x10° | 540107  7.16%107  702+107  698«10° | 415+10° 714107 660107  252«107
’ 6.4¢10° 7.3+10°° 6.9+¢107 687x10° | 508¢107  769«10°  7.16«10°  447+10° | 362+10°  692+107  656+10°  280x107
48 535+10°  628+«10°  599+10°  587x10° | 494«10°  760+10°  613+10°  746x10° | 432¢10°  443+107  434x10°  248+107
’ 53+107 6.2¢10° 5.7+10°° 5.7%107° 478+10°  761%10°  620+10°  757«10° | 330+10°  431x10°  415+10°  251x107
Comparision C,, for Horizontal drain(Sample A) 9] 5 fem¥sec]
Rowecell Test(Dia=7.5cm) Rowecell Test(Dia=15cm) QOedometer Test(Dia=6cm)
Pressure({kg|Casagrande Taylor Hyperbolic & /t-logt |Casagrande Taylor Hyperbolic & /t-logt |Casagrande Taylor Hyperbolic 8 /t-logt
Jem®) method method method method method method method method method method method method
716x10°  880%107° 147¢107%  1.62¢107
06 s " 2 -2
6.95%10 8.71%10 1.39+10 1.45¢10
12 869107  9.26%107° 1.08%10%  1.35%107°
’ 90210 987107 105410%  1.20%107
94 1.01x107  1.27x10° 121%10% 147107
’ 966x10°  1.24x107 1.24¥107  1.24¢107°
48 126+107  1.68x10° 126¢107  154410°°
’ 121%10°  1.62#107 123«107  1.60%10°F
LA I — T T T T 12B2 ———— T T T T E—
1.2E2 — Rowe cell 15cm (Sample B) T i Oedometer Test (Sample B) J
@  Taylor's method - @  Taylor's method
-~ . @ -~
3E% - Hyperbolic method ) 228 soeaf- Hyperbolic method N
28 - B
& E“E + o1 logt metheg 3 g £ + 8/t - logt method '3 L
238 Ege '
IEX A% - B
£33 8.0E-3 - BES
SET £ g S
E% ; Eof ams -
88 38
ZES L 4 253
=2 > e g g
I S
55° Je o0
> 0.0E+0 [~ —
4.0E3 F - Lo
I I 1 ’ 1 1 — J; 1 I
3063 40E-3 5.0E-3 6.0E-3 7.0E-3 8.0E-3 -4.0E-3 L ] I I I | L
1.0E-3 2.0E-3 3.0E-3 4.0E-3 5.0E-3 6.0E-3

Cv ; Casagrande's method(cm?¥sec)

Fig. 14. Compariston for coefficient of consolidation

o2 F3 CgtR T} 2F 1.04- 1168 AE A A el
11, BA| 294 Taylor ¥ o2 7813 C,,gke] 1.06-
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M.(1993) 2] =50 A AL 1.668] K} AL 42x]0]%]
g A AAQd AFgHAMe dAEHn & 5 Uk
Hyperbolic method 2 S} (40 Casagrande %% 3}
Taylor ' 0.2 73 CgpAtololl AL Yl o B2 A

= 1_7_-‘

H27) FAFYLE A3 27]40E TFeU=2¥
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Cv ; Casagrande's method(cm?¥sec)

Fig. 15. Comparision for coefficient of consolidation
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